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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY YO

xeogo o O JAN 17 1980

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the South Village Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Dudley-Webster Realty Corporation, Webster,
Massachusetts 01570.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I vish to take this opportunity to thank you and the Department of

Environmental Quality Engineering for your cooperation in carrying out
this prograa.

Sincerely,
Incl B. SCHEIDE
As stated Colonel, Corps of Engineers

Division Engineer
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F _ PHASE I INSPECTION REPORT
! NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00107

Name of Dam: SOUTH VILLAGE POND DAM
Town: WEBSTER-DUDLEY

County and State: WORCESTER COUNTY, MA
Stream: FRENCH RIVER

Date of Inspection: 24 September 1979

=~

BRIEF ASSESSMENT

South Village Pond Dam was reconstructed in 1939. The structure is a

concrete gravity dam approximately 160 feet long and 18 feet high, The

. center portion of the dam is a curved overflow section forming an ogee

H- weir approximately 108 feet long. The overflow section contains a waste
gate near its left end. To the left of the dam, there is an abandoned

canal., The canal wall adjacent to the river is a concrete gravity section

with a 100 foot overflow spillway approximately 90 feet downstream of the

dam, Downstream of the overflow spillway, there is an abandoned timber

&i gate structure for the canal,

The facility is considered in fair condition. Stone masonry walls at the
left abutment of the dam have collapsed or have been washed away by flood.
Erosion of the abutment area has taken place. Concrete surface erosion
has occurred at both abutments of the dam,

Based on the size classification, small, and hazard potential classification,
high, in accordance with Corps of Engineers Guidelines, the spillway test -
flood is 1/2 Probable Maximum Flood (1/2 PMF). -Hydrologic analysis in-

dicates that the spillway capacity with water surface at the top of the

dam abutments is approximately 3,200 cfs with another 1,450 cfs going

over the canal overflow spillway which totals to about 30 percent of the .
routed test flood outflow of 15,600 cfs. The estimated test flood stage -
is approximately 4.5 feet above the dam abutments at which time signif- .'Q -
icant submergence of the dam would be present.,

Investigations are recommended to develop a spillway design flood by
detailed hydrologic/hydraulic methods,to determine the structural stabil-
ity of the dam, spillways and canal dike during the spillway design flood,
to determine the need and means of providing erosion protection at the -
abutments of the dam and the embankment portions of the dike and to :
determine the required structural repairs of deteriorated concrete at the
outlet works and right training wall., Recommended remedial measures
include the removal of the remaining flashboard pins from the overflow
section of the dam, performing of maintenance work at the dam, the canal
and the waste gate, replacement of missing stones in the shore side
masonry wall of the canal, removal of vegetation from joints in the

same wall, removal of vegetation and debris from within the canal, removal
of dense brush and trees from the canal dike and fill resulting holes, re-
building of eroded areas on the dike between the main spillway and canal
overflow and sealing of all outlet pipes leaking water from the canal,

1
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The Owner should develop a formal maintenance program, operational procedure,
. and emergency procedures plan and should institute a program of annual tech~
L nical inspections. The remedial measures ard recommendations should te
performed within one year of receipt of this report by the Owner.
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o CAMP DRESSER & McKEE INC.
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Roger” H. Wood
Vice President
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This Phase I Inspection Report on South Village Dam

has deen reviewed by the undersigned Review Board members. In our
upinlon, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
. Dams, and with good engineering judgement and practice, and is hereby
_ submitted for approval.

ngtneering Division

/“s

N a ,‘.K((l“ﬁ \%7/‘4»—\

CARNEY M. “TERZIAN, MEMBER
Design Branch
Engineering Division

9%44%%5%7/

JOSEPH A. MCELROY, CHAIRMAN

Chief, NED Materials Testing Lab. '
Foundations & Matertals Branch ® e .
Engineering Division

APPROVAL RECOMMENDED:

fgé Z gé ;E; _ s o
E B. FRYAR

Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these quidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any need for such
studies. .

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on

the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
(greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a nighly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

SOUTH VILLAGE POND DAM
MA 00107

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State
of Massachusetts. Authorization and notice to proceed was
issued to Camp Dresser & McKee Inc. under a letter of 27 March
1979, from Colonel John P. Chandier, Corps of Engineers.
Contract No. DACW 33-79-C-0053 has been assigned by the Corps
of Engineers for this work. Contract Modification No. P 00001,
dated 24 August 1979, was subsequently issued by Colonel William
E. Hodgson, Jr., Corps of Engineers. Haley and Aldrich, Inc.
has been retained by Camp Dresser & McKee Inc. for the soils
and geological portions of the work.

b. Purpose - The primary purpose of the investigation is

to:

(1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

(2) Encourage and assist the States to initiate quickly effec-
tive dam safety programs for non-Federal dams.

(3) Update, verify and complete the National Inventory of Dams.

1-1
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b.

.....

Location - South Village Pond Dam is located at the end of

Church Court off of North Main Street in the Town of Webster,

Massachusetts, as shown on the report's Location Map. Access
to the west end of the dam is from an abandoned spur track near
Boys Club Street off of Oxford Street in the Town of Dudley,
Massachusetts. The dam is on the French River, 2,750 ft.
upstream of the U.S. Gaging Station in the Town of Dudley. The
coordinates for the dam are 71 degrees - 52.8 minutes longitude
and 42 degrees 03.3 minutes latitude.

Description of Dam and Appurtenances - South Village Pond
Dam consists of a curved concrete spillway structure with
outlet gates at the left end. A canal with a concrete over-
flow weir extends approximately 400 ft. downstream from the
left end of the dam and is separated from the river by a dike
formed by concrete and masonry training walls. Plans of the
dam and appurtenances are included in Appendix B.

The concrete dam is approximately 160 feet long and 16 feet
high. The right end of the dam is a 42 ft. long plain con-
crete gravity wall. As it intersects the overflow section, it
turns downstream and forms a 31 foot long plain concrete gravity
training wall. The overflow portion of the dam is curved
towards the downstream channel and has a cord of approximately
107.5 feet. It is also constructed as a plain concrete gravity
section with a beveled upstream edge and an approximate ogee
section for its downstream surface. The downstream toe of this
section forms an apron approximately 5 feet long. At the left
end of the overflow section there is a manually operated control
gate over a 4 foot by 4 foot opening thru the dam. Above this
opening there is a 2 foot 9 inch wide by 2 feet 3 1/2 inches
high opening behind the gate stem. This opening has an invert
elevation approximately at the top of proposed flashboards.

The purpose of this opening is unknown. The overflow portion

of the dam was detailed to receive 12 inches of flashboards.
Access to the gate operator is by a reinforced concrete bridge
spanning approximately 7 feet from the left abutment. The left
abutment of the dam is a plain concrete gravity section approxi-
mately 6 feet 3 inches long in the direction of the dam but it
extends along the river side of the canal approximately 23 feet
and along the left side of the downstream river channel approxi-
mately 34 feet. The section of wall along the downstream chan-
nel appears to be a facing of a stone retaining wall for a
ra{}road bridge abutment rather than an independent concrete
wall.

Immediately to the Teft of the dam is an entrance to a canal.
The shore side of the canal is formed by a stone masonry wall
while the river side wall of the canal is constructed of plain
reinforced gravity sections. Starting at approximately 90 feet
downstream of the dam the river side wall becomes an overflow
spillway 100 feet in length. The crest elevation of this
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overflow is approximately 1 foot above the crest elevation

of the main dam. From the end of the canal spillway,

the river side wall extends downstream approximately 120 feet.
Immediately downstream of the canal spillway there is a wooden
gate structure across the waterway to control the canal.

Between the concrete canal wall and the river, downstream of
the canal spillway, there is a canal dike approximately 30 ft.
wide and has a maximum height of about 19 ft. above the stream
bed. The surface of the dike is somewhat irregular but
generally slopes toward the river at 3H to 1V, or flatter.
There is a stone masonry wall which retains the dike toe, along
the river.

The dike appears to merge with natural ground near the remains
of a burned-out structure located roughly 400 ft. downstream of
the dam. The canal has been filled in downstream of this
building ruins.

Size Classification - The height of the dam is approximately
16 feet and the estimated storage capacity is 120 acre-feet

at the top of dam. According to Guidelines established by

the Corps of Engineers, the height of the dam is in the “small"
category based on both height and storage capacity.

Hazard Classification - The results of the dam failure

analysis indicates that a failure during a flood stage would
increase the downstream flooding by five to six feet. The
impact area contains a number of factories and mills as well

as a portion of the business district of Webster, Massachusetts.
The economic losses would be high and it would place more than
a few lives in jeopardy. Consequently, the dam is classified
in the "high" hazard classification.

Ownership - The dam is owned by the Dudley-Webster Realty
Corporation. The owner is represented by Mr. Edward S. Kunkel,
"resident, 661 South Main Street, Webster, MA 01570. (Phone:
617/943-0591).

Operator - There is no formally assigned operator to this
dam.

Purpose of the Dam - South Village Pond Dam was originally
constructed to provide hydro-electric power and water to the
mills downstream. This use has been abandoned and the present
use of the dam is to provide a reservoir for incidental recrea-
tion.

Design and Construction History - South Village Pond Dam

was reconstructed in 1939. The plan on file with the Worcester
County Engineering Department indicates that Mr. Charles L. Ware
was the engineer. County inspection reports indicate that
Chester W. Patten Company, Melrose, Massachusetts was the
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contractor. The river side wall of the canal was reconstructed
approximately 3 years earlier, 1936. The design engineer and
contractor for this work are unknown. Inspection Reports from
1925 to 1955 indicate the owner of the dam was the American
Woolen Company. The 1956 inspection reports indicates the
Kunkel Brothers were the owners. The 1957 inspection reports
indicate the dam was owned by its present owner, The Dudley-
Webster Realty Corporation. The present owner indicates that
they have owned the dam for approximately 24 years and the
previous owner was Textron.

i. Normal Operational Procedures - Maintenance of the dam is
performed on a demand basis. There is no operator assigned to
the dam.

1.3 Pertinent Data

Elevations given in this report are on the local datum used on the
plans on file with the Worcester County Engineering Department.
This datum is approximately 4 1/2 feet higher than the National
Geodetic Vertical Datum (NGVD).

a. Drainage Area - The dam impounds waters of the French River
in the Towns of Webster and Dudley Massachusetts. The total
watershed above the dam is 84.6 square miles of which 57.6 square
miles contributes flow initially to the Hodges Village and
Buffumville Flood Control Reservoirs. About 1/2 of the remaining
27 square miles is tributary to Lake Chaubunagungamaug which
has considereable storage potential.

b. Discharge at Dam Site - The discharge at the dam site during
the 1955 flood was estimated to be 14,400 cfs. A flow of
4,700 cfs was estimated to have taken place on 19 March 1936.

(1) Outlet works size - Two orifices at left abutment of spillway.
One is 4 feet by 4 feet at an invert of 429.6, the other is
2.5 feet by 2.75 feet at an invert of 436.6.

(2) Maximum known flood at dam site - 19 August 1955 at 14,400 cfs.

(3) Ungated spillway capacity at top of dam
2,950 cfs @ 439.9 elev.

(4) Ungated spillway capacity at test flood elevation
9,350 cfs @ 444.4 elev.

(5) Gated spillway capacity at normal pool elevation.......N/A
(6) Gated spillway capacity at test flood elevatione.eee...N/A

(7) Total spillway capacity at test flood elevation
9,350 cfs @ 444.4 elev.

(8) Total project discharge at test flood elevation
15,600 cfs @ 444.4 elev.
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¢. Elevation (ft. above Local Datum)

(1)
(2)
(3)
g (4)
(5)
,_ (6)
| (7)
[ (8)
g (9)

Streambed at centerline of dameeeceveccrvececcccsseesead24.0
Test flood tailwatereceeececceccecececcssoclower than 435.6
Upstream portal invert diversion canal...........433 (Est.)
Recreation pooleecceeessacsessececccescsnccessncsansesd35.6
Full flood control pool ..ceeceeccecssacscccscaccnsaeaN/A

SpilIWay CreSteccceecscceossssscccccsscsccocsssscnnessd3n.b
Design surcharge (Original Design).cceeeecececcccccacessN/A
Top Of daMeceeeooasscscenscosccecescscovacscaseassaaasd3V.g

Test flood design SUPCharg@eeeccessccsscescsscescesassddd b

d. Reservoir (feet)

L. (1)
(2)
(3)

Length of test f]ood poo]....l.l..'.Il......0.0.......s’mo
Length of recreation po0leccecscsccsccccscsscsvsccsoscess800

Length of flood control pool seeeveceveseccocsscscscoeesN/A

e. Storage (acre-feet)

(1)
(2)
(3)
(4)
(5)

Recreation poOleceeeccceccsscsscsctscassssosssssoscnsassnsall
F10o0d control Po0lececececscscassescanscacscasscscseeessN/A
Spillway crest poOleecscescscccescescscsvesans PP V4
Top Of daMeceoecoesscesnsosoccsssssscnsocsccscncssssaseesll0

TeSt f]OOd poo]IOOQ...o.o..oluotoO!o.o.....o.o'oou000000230

f. Reservoir Surface (acres)

(1)
(2)
(3)
(4)
(5)

Recreation pooleceseccrccsceosscosssoecssscssssssacscassesast
F100d-control pool.seecscessescacsscccccsnsnsassssssasasN/A
SPIlIWAY CreStececesccesssaccsscsesesoscsnssosssrssssnsnsonedt
Test f100d POOTeecevesescassosssccsccscscscncscasssscssseld

TOp Of dam.oocQC......Q...oo.lc.‘O.o“.lo'...oou0'000000.24
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g. Dam
(1) TYpe eeevescecsssscesessss plain concrete gravity section
(2) Length seeeeecencecsssascasesscscnasconsscssnsssssslbl ft
(3) Height eeeeeescsseccccsecccscassssssasscsanscssaseeslb ft
(4) Top Width seeeescessssseccsscsecccsosscsscssssscessded ft

(5) Side S10PES cecevecccevascsccscscocoacecacassossceooeceN/A
(6) ZONING sevecssosscccscsccconssscsccscsassasccssscssscesN/A
(7) Impervious COre cesescscccscescccecssscscssscscccscessN/A
(8) CULOFf covecsvcrcccscrcccscccscccssssssssssasssssslnknown
(9) Grout Curtain ec.cececccscccccnscsscsscesssssProbably None

h. Diversion and Regulating Tunnel .cceeceevescscscsscsasasesN/A

i. Spillway
(1) Type cecececsssssensecsplain concrete gravity ogee section

(2) Length Of Weir ceeevecssscsccecscsscscsccscncessssssl08 ft
(3) Crest elevation cecececescssces 435.6 (without flashboards)
(8) GatesS secesncesassssncesssancenessseses 4' x 4' waste gate
(5) U/S Channel .ceccecveccccessccsasceassesesssess French River
(6) D/S Channel .eceecvsescessessesssssFrench River, gradients

are generally flat both
U/S and D/S

Jj. Regulating Outlets - The outlet works are located at the left
spiliway abutment. They consist of one 4 foot square orifice at
an invert of 429.6, and another, 2.5 feet high by 2.75 feet wide,
at an invert of 436.6. The lower orifice is controlled by a
manual gate at the upstream face of the dam, while the other is -5 -
not controlled. W
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SECTION 2: ENGINEERING DATA

Design Records - No design records for the original dam were

located. A copy of a design plan for the reconstruction of the
river side canal wall entitled "Plan of New Canal Retaining

Walls and Spillway", dated September 29, 1936, and the specifi-
cations for this work were located at the Worcester County
Engineering Department. Also located at the same source was a copy
of a plan entitled "Plan of Reconstruction of the Dam" dated March
28, 1939. This plan shows the details of the dam observed at the
site.

Construction Records - No records of the original construction other

than the field inspection reports by the County Engineers were
located. The County inspection reports for the reconstruction
of the dam are more detailed than usual, during one period, they
were made on a daily basis.

Operation Records - No operation records other than County and

State inspection reports were located.

Evaluation

a. Availability - The records are available at the Worcester
County Engineering Department, Worcester, Massachusetts.

b. Validity - The plans are in good agreement with the con-
ditions observed at the site.

c. Adequacy - The available data, in combination with the visual
inspection described in the following section, are adequate for
the purposes of the Phase I investigations.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The Phase I visual examination of South Village
Pond Dam was conducted on 24 September 1979.

In general, the concrete dam is in fair condition. The concrete
at the left abutment area is severly eroded, while the concrete
on the right gravity wall, downstream face, shows surface
cracking and efflorescence. The top of the downstream right
training wall shows considerable deterioration and erosion.
Flow over the overflow section of the dam precluded an inspec-
tion of this section.

Visual inspection check lists for the site visit are included
in Appendix A and selected photographs are given in Appendix C.
t Prior inspection reports are included in Appendix B.

b. Dam - The concrete dam is generally in fair condition.

: There was no evidence of significant settlement or lateral

HE movement, but there has been considerable surface erosion of the
training walls on the downstream side of the overflow section.

The following specific items were noted:

(1) The portion of the dam to the right of the overflow section

Hii has considerable cracking and efflorescence along its down-
stream face. The training wall extending downstream from

this section immediately adjacent to the overflow portion of

. the daT]has severe deterioration and erosion at the top of

' the wall.

- (2) In general, the overflow section of the dam was not visible
" during inspection due to flow. The flashboard pins at the
: weir crest are severely coroded and some are missing.

. (3) The left abutment area of the dam, as shown in Photo 6,

- contains the waste gate structure. The upper portions of
the concrete section show severe erosion. The short
concrete bridge to the operating area, at the left of the
waste gate, has exposed reinforcing bars. The left
training wall extending downstream from this area also
exhibits severe erosion.

b (4) The waste gate is inoperative.

c. Appurtenant Structures ~ The canal dike is generally in a
poor condition, based on visual observations. There was no
evidence of major lateral movement or settlement of the dike
structure. However, there has been severe erosion of earth

3-1
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materials and portions of the stone retaining walls along the
river have failed. The concrete wall and spillway along the
dike are in better condition. The deficiencies noted along
the wall and spillway were generally in the form of minor
joint deterioration, surface spalls and efflorescence. The
timber gate structure, across the canal downstream of the overflow
spillway, is in disrepair. However, downstream of the gate
structure, the canal has been terminated by the placement of
fill. Upstream of the gate structure, the canal was noted to
contain some vegetation and brush. Downstream of the gate
structure, the water in the canal is stagnant and contains
considerable debris.

The following specific items were noted:

(1) The surface of the dike is covered by grass, weeds, dense
brush and trees, as shown in Photo 7.

(2) There has been severe erosion of the dike between the
main spillway and the canal overflow weir as shown in
Photos 5 and 7. Local erosion was also noted along the
dike downstream of the canal overflow weir.

(3) The stone retaining wall which parallels the river has
failed in the area between the dam and canal overflow
and in the area near the downstream end of the overflow
as shown in Photo 7. Evidence of local displacement was
noted at other places of the wall which extends downstream.

(4) At the downstream end of the canal, there are the remains
of a bu.ned out structure. At this location there is only
about 10 feet between the canal wall and the basement wall
of the ruins. There is an outlet pipe extending from the
canal into the old basement which is valved. A small
amount of leakage (perhaps 5 to 10 gpm) was noted coming
from the pipe.

(5) The canal has some vegetation and branches present in the
upstream portion and vegetation and debris present downstream
of the timber gate structure.

(6) The canal timber gate structure is in disrepair. There
are openings through the bulkhead, the timber gates appear
to be silted in and inoperative, and portions of the timber
frame are sprung and exhibit some rot.

(7) The stone masonry wall on the shore side of the canal has
some stones missing and vegetation growing in the joints.

(8) The concrete canal wall and overflow spillway have minor

spalls along its length and a major face spall on the right
side wall of the overflow spillway. A diagonal crack was

at
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noted near the base of the overflow spillway right side
wall. Vertical joints in these walls have started to
deteriorate and some vegetation is present.

d. Reservoir Area - The upstream pool is part of the French
River. The river has a slight meander in this area. The banks
on each side of the pool are undeveloped and forested. They
rise up to a railroad track on the right side and to a residen-
tial development in the Town of Webster on the left side. There
appears to be no significant potential for landslides into the
pool which would cause waves to overtop the dam. No conditions
were noted that would cause a sudden increase of sediment load
into the river.

e. Downstream Channel - The downstream channel is flat with thick
vegetation on both banks. There is a stone masonry wall along
portions of the left bank. A mill complex is present along the
right bank further downstream.

Evaluation - Except for the items noted in the visual examination,

South Village Pond Dam and canal spillway appear to be in a

satisfactory condition. The left abutment area of the dam appears

to have the most deterioration. The concrete in this area is

severely eroded and stone masonry walls, shown on the design plans to be
located along the toe between the dam left abutment and the canal
spillway, apparently have collapsed. This may have occurred during

the 1955 flood which overtopped the dam.
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SECTION 4: OPERATIONAL PROCEDURES

Procedures - There is no formal established routine for the opera-
tion of the dam.

Maintenance of the Dam - The appearance of the dam indicates that
1ittle maintenance has been performed at this facility in recent
years. Maintenance of this facility is based on necessity rather
than a formally established routine or procedure.

Maintenance of Operating Facilities - The operating facilities at
this dam have not been used for some time. The canal gates are in
disrepair and the single waste gate at the dam appears not to have
been used for some time. Maintenance of the outlet facilities
appears only to be performed when absolutely necessary.

Description of any Warning System in Effect- There is no established
warning system or emergency preparedness plan in effect for this
structure.

Evaluation - Maintenance of this facility is being performed only
when asolutely necessary. There is currently no formal operational
procedures in effect for South Village Pond Dam. Formal operational
procedures, maintenance programs, warning system and emergency
preparedness plan should be established.

4-1
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

b.

Ce

d.

€.

General - South Village Pond Dam is a "run-of-the-river"

project on the French River at the Dudley-Webster Corporate

Town Line, Massachusetts. The watershed is 84.6 square miles

of mostly rolling terrain, most of which drains to two U.S. Army
Corps of Engineers Flood Control Projects. At spillway crest
elevation 435.6 (Local Datum) the reservoir storage is 12 ac-ft.,
increasing to 120 ac-ft at top of dam (E1. 439.9). The spill-
way is an ogee shaped structure about 100 foot long and 15

ft. high, with concrete abutments. The outlet works is

located at the left end of the spillway. At one time

a 30 ft. wide canal at the left abutment of the dam served

the power generating facilities at the American Woolen Co.

about 700 feet downstream of the dam. These facilities have
been abandoned and part of the canal has been filled-in. The
dam is basically a high spillage-low surcharge project.

Design Data - No hydraulic/hydrologic design data for the
dam was located.

Experience Data - The flood of record for the dam occurred

on 19 August 1955. The flow recorded at the USGS Gaging Station
located at Webster, Massachusetts, about 2,750 feet down-

stream of the South Village Pond Dam was 14,400 cfs with a
corresponding gage height of 26.05 feet above the "zero" of the
gage, which is at elev. 411.24 (Local Datum). The resulting
water surface at the dam was recorded at elev. 443.9 (Local
Datum), and that just downstream of the dam at about 3 feet
lower. The depth of water over the spillway would have been
about 8 feet. Prior to the August 1955 event, a flow of 4,700
cfs was estimated at the gaging station on 19 March 1936.

Recorded high water marks for the area indicate severe flooding
along the French River as a result of the 1955 flood. This
information is documented in the U.S. Geological Survey Water-
Supply Paper 1420 titled "Floods of August - October 1955 New
England to North Carolina.”

Visual Observations - The visual inspection of the dam was

made on 24 September 1979. At the time, the water depth over
the full length of the spillway was 0.3 feet. The water depth
upstream of the dam was variable, and the freeboard was about 4.7
feet. There was no obstruction to flow over the spillway.

The downstream channel was flat with thick vegetation on both
banks. A stone masonry wall is present along some of the left
bank and a mi1l complex is present along the right bank further
downstream. The gate to the outlet works was closed.

Test Flood Analysis - Based on Corps of Engineers Guidelines,
the recommended test flood range for the size (small) and
hazard (high) is 1/2 PMF to a PMF (Probable Maximum Flood).

5-1
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A 1/2 PMF was adopted as the test flood for this project. The
test flood was calculated using the Corps of Engineers "Guide-
lines for Estimating Maximum Probable Discharge in Phase I

Dam Safety Investingations". The watershed is hydrologically
divided into three separate parts. About 31.1 square miles of
the drainage area flows to the US Corps of Engineers Hodges
Village Reservoir flood control project, and another 26.5
square miles drains to the US Corps of Engineers Buffumville
Reservoir flood control project (both flood control projects
were constructed after the 1955 flood). Each of these projects
has enough "usable [storage] capacity" to contain about 80 to
90 percent of the 1/2 PMF, which is the adopted test flood for
the South Village Pond Dam. Therefore, it is reasonable to
discount any discharge contribution from both those drainage
areas to the peak flow generated from the 27 square mile
drainage area downstream of those projects and upstream of

the South Village Pond Dam. The watershed characteristics for
the areas draining to the flood control projects and for the
area draining to South Village Pond Dam are also markedly
different. The areas tributary to the flood control projects
are "rolling” with little storage while the area tributary to
South Village Pond Dam is much flatter and offers a significant
amount of storage as verified by the storage potential of Lake
Chaubunagungamaug located to the east of South Village Pond
Dam. Based on the watershed characteristics for the 27 square
mile area downstream of Hodges Village and Buffumville
Reservoirs and the area upstream of South Village Pond dam, the
1/2 PMF peak inflow rate of 588 csm was selected for the South
Village Pond Dam. The resulting test flood inflow to South
Village Pond Dam is approximately 15,850 cfs.

The routed test flood outflow is 15,600 cfs at a stage of 444.4,
neglecting outlet works capacity. The depth of water over the
spillway would be 8.8 feet. The spillway capacity at the test
flood elevation would be about 9,350 cfs or approx. 60 percent
of the routed test flood outflow. The outlet works capacity

at spillway crest elevation is approximately 9.5 cfs. However,
it should be noted that under test flood conditions the dam
would have significant submergence by tailwater conditions.

Dam Failure Analysis - Both wet weather and dry weather dam

failures were analyzed. Based on the Corps of Engineers
Guidelines for Estimating Dam Failure Hydrographs, and assuming
a failure would occur along 50 percent of the length of the
spillway (50 ft) for both cases, the peak dry weather dam
failure outflow would be 3,300 cfs and the peak wet weather

dam failure outflow would be 8,500 cfs. The dry weather failure
assumes zero flow over the spillway and a water level at
spillway crest (E1.435.6) prior to failure, while a wet weather
failure assumes a water level at the top of dam (E1. 439.9),
with the corresponding spillway discharge (about 4,650 cfs) and
downstream flooding conditions prior to failure.
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The dry weather failure would not overtop the normal river
channel and the resulting hazard would be "low". In the event of -
a wet weather failure, downstream conditions would be quite R
b different. The spillway discharge would be about 4,650 cfs L4 L

‘ prior to failure, which would flood the American Woolen Co. :

mill complex by about 2 feet and raise the river stage just

slightly below the top of river bank downstream. The

additional flow resulting from a dam failure would increase the . :
river stage 5 to 6 feet. Consequently, the river banks would e
be overtopped considerably, affecting several houses, and add- L4 ®
itional buildings of the American Woolen Co. About 8 bridges

would be overtopped including two railraod bridges and Main

Street which also serves as State Route 12, 197, and 31. Thus,

the hazard classification due to a wet weather dam failure

would be "high". -

The 19 August 1955 flood discharge was recorded at 14,400 cfs.

This exceeds both the dry weather and the wet weather dam

failure outflows of 3,300 cfs and 8,500 cfs respectively. The

stage for the 1955 flood averages about 4 feet higher than that

, which would result from a wet weather dam failure. There was - <

;! extensive flooding along the French River due to the 1955 flood. . ® o
Since the 1955 flood, two Corps of Engineers flood control

projects were constructed upstream of South Village Dam.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

d.

d.

e.

Visual Observations - There was no visible evidence of dam

or spillway instability during the site examination on 24
September 1979. However, severe erosion has occurred at the
embankment portion between the main spillway and the canal
spillway. Portions of the stone retaining wall along the
toe have failed or have been taken out by prior floods. At
the downstream end of the canal dike, a portion of the canal
wall is supported by only 10 feet of earth, retained by the
basement wall of a burned out structure. While these con-
ditions have weakened the dike embankment, they are not
considered to warrant urgent remedial action.

Design and Construction Data - The drawings obtained from

the Worcester County Engineering Department show the basic
cross-section of the dam and the canal concrete walls and spill-
way. However, there is no data on the earlier dam and canal
water retaining structures at this site. The impact of the
original structures on the reconstruction of the dam and canal
walls is unknown. The concrete sections for this structure
appear to have adequate stability for the design water surface,
water surface just below the top of the concrete dam. However,
it cannot be assumed that these same structures will have an
adequate factor of safety for static stability of water surfaces
above the top of the dam.

Operating Records - There are no operating records for the

dam other than State and County inspection reports. However,
calculations indicate that during the August 1955 flood, the
dam was overtopped by approximately 4 feet of water. It should
be noted that since the 1955 flood, two Corps of Engineers
Flood Control Reservoirs have been constructed upstream of
South Village Pond Dam.

Post-Construction History Changes - The dam was reconstructed in

1939. The plan showing details of this work and records of
inspection visits were obtained from the Worcester County
Engineering Department. In 1936, modifications were made to
the canal dike including the addition of a concrete canal wall
and construction of a new canal overflow spillway. A plan
showing details of this work was also obtained from the
Worcester County Engineering Department. Based on a review
of these documents, there is no reason to believe that the
structures, as constructed, would have been unstable under the
design static loading conditions.

Seismic Stability - South Village Pond Dam is located along

the boundary between Seismic Zones No. 1 and 2 and, in
accordance with recommended Phase 1 Guidelines, does not
warrant seismic analysis.
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L 7.1

7.2

7.3

SECTION 7: ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

Dam Assessment

a. Condition - Based on the results of the visual examination,
the dam is considered to be in fair condition. Although some
repairs are needed, no conditions which would warrant urgent
remedial action were noted.

b. Adequacy of Information - The evaluation of the dam has been
based primarily on the visual examination, consideration of
available records and past performance and application of
engineering judgment. Generally, the information available or
obtained was adequate for the purposes of the Phase I
Assessment. However, it is recommended that additional infor-
mation relative to the discharge capabilities of the spillway
and structural stability of the dam and appurtenant water
retaining structures be obtained as outlined in Section 7.2.

c. Urgency - The recommendations for additional investigations
and remedial measures, outlined in Section 7.2 and 7.3 respectively,
should be undertaken by the Owner within one year of his receipt
of this report.

d. Need for Additional Investigations - Additional investigations
should be performed by the Owner as outlined in Section 7.2.

Recommendations -~ It is recommended that the Owner arrange for the
following investigations to be undertaken by a registered pro-
fessional engineer. The Owner should implement corrective measures
as required based on the engineering evaluations.

a. A detailed hydrologic/hydraulic investigation to determine
an appropriate spillway design flood considering tailwater
submergence and determining, if necessary, the need of
erosion protection at the abutments of the dam and the embank-
ment portions of the dike.

b. An investigation to determine the structural stability of the
dam, spillways and canal dike during a spillway design flood.
Consideration should be given to the stabilizing effect of the
tailwater during such flood discharges.

C. An investigation to determine the required structural repairs

of deteriorated concrete at the right training wall of the
dam and at the outlet works.

Remedial Measures

a. Operation and Maintenance Procedures - The following remedial
work should be undertaken by the Owner:
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(1)

(2)

(3)
(4)

(5)
(6)

(7)
(8)
(9)
(10)

(11)

Remove the remaining flashboard pins from the overflow
section of the dam.

Perform maintenance work on the concrete at the dam and
canal. This should include the removal of vegetation from
expansion joints, the sealing of expansion joints, the
patching of spalls and cracks, and the resurfacing of the
eroded concrete areas.

Perform maintenance work on the dam's waste gate to return
it to an operating condition.

Replace missing stones in the shore side masonry wall of
the canal. Remove vegetation from joints in the same wall.

Remove vegetation and debris from within the canal.

Remove dense brush and trees from the canal dike and fill
resulting holes with compacted granular material.

Rebuild eroded areas on the dike between the main spillway
and canal overflow with compacted granular fill and cover
with rock.

Seal all outlet pipes leaking water from the canal.

Establish a formal maintenance program and operational
procedure for the dam.

Develop an emergency preparedness plan and warning system
for the dam.

Institute a program of annual technical inspections.

7.4 Alternatives - The canal downstream of the canal overflow spillway
currentTy serves no purpose. An alternative to performing main-
tenance work and investigations downstream of the canal spillway
would be to remove the existing canal timber gates and fill that
portion of the canal with compacted earth. The upstream face of
the fill should be protected with stone riprap.




APPENDIX A
INSPECTION TEAM ORGANIZATION AND CHECK LIST
|
Page No,
VISUAL INSPECTION PARTY ORGANIZATION A-1
P VISUAL INSPECTION CHECK LIST
Spillway: Main Dam A=2
Spillway: Canal Overflow A-3
Embankment: Dike A=4
Outlet Works: Canal A=5




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: South Village Pond Dam DATE: 24 Sept, 1979
SPILLWAY: capal Overflow BY: R. Wood
CHECK LIST CONDITION
1. Approach Channel 1.
a. General Condition a, Canal,
b. Obstructions b. Some vegetation and brush in canal
c. Log Boom etc., c. None,
2. Weir 2.
a. Flashboards a. None.
b. Weir Elev. Control (Gate) | b. None.
c. Vegetation ¢, Slight growth in joints.
d. Seepage or Efflorescence d. Negligible efflorescence.
e. Rust or Stains e. None observed,
f. Cracks f. None observed,
g. Condition of Joints g. Vertical joints started to deter-
h. Spalls, Voids Or Erosion iorate.
j. Visible Reinforcement h. Minor spalls D/S face - surface
j. General.Struct. Condition slightly eroded.
i. None observed,
3. Discharge Channel j. Good,
a. Apron
b. Stilling Basin 3.
¢. Channel Floor a. None observed,
d. Vegetation b. None observed,
e, Seepage c. Main river channel,
f. Obstructions d. None observed,
g. General Struct. Condition |e. None observed.
f. Clear.
4, Walls g. Good
a. Wall Location
(1) Vegetation .,
(2) Seepage or Efflorescence |a. Upstream Wall
(3) Rust or Stains (1) None observed.
(4) Cracks (2) Slight efflorescence,
(5) Condition of Joints (3) None observed.
(6) Spalls, Voids or Erosion| (4) 1 diagonal crack near base of wal
(7) Visible Reinforcement (5) See (6).
(8) General Struct. Condition! (6) Major face spall weir side at
Vert Jt.
(7) None.
(8) Good.
b. Downstream Wall
(1) None observed,
(2) None observed,
(3) None observed,
(4) None observed.
(5) Good,
(6) None observed.
(7) None observed,
(’8Y Ceoeod.,
APPENDIX A-3
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: South Village Pond Dam
EMBANKMENT: _Dike (between canal and river)

DATE: 24 Sept. 1979

CHECK LIST CONDITION
1,
1. g?sszggﬁailgze a. Not applicable. (U/S side formed by

b. Sloughing or Erosion

concrete retaining wall).

c. Rock Slope Protection - b. Not applicable., (U/S side formed by
Riprap Failures concrete retaining wall).
d. Animal Burrows c. Not applicable. (U/S side formed by
concrete retaining wall), .
2. Crest d. Not applicable. (U/S side formed by
a. Vegetation concrete retaining wall).
b. Sloughing or Erosion
¢. Surface cracks 2.
d. Movement or Settlement a. See 3.
b. See 3.
3. Downstream Slope c. See 3.
a. Vegetation d. See 3.
b. Sloughing or Erosion
c. Surface cracks 3.
d. Animal Burrows a. Thick brush, grass & trees,
e. Movement or Cracking near b. Significant erosion and apparent
toe failure of D/S stone wall, U/S from
f' Unusua] Embankment or canal overflow. D/S from canal,
Downstream Seepage there is local erosion and wall
g. Piping or Boils displacement.
h. Foundation Drainage Featureg c. None observed.
i. Toe Drains d. None observed.
e. See 3b.
4. General f. None observed.
a. Lateral Movement g. None observed.
b. Vertical Alignment h. None known.
c. Horizontal Alignment i. None known.
d. Condition at Abutments and
at Structures 4.
e. Indications of Movement of a. Surface of dike generally irregular.
Structural Items No evidence of movement except
f. Trespassing along D/S wall as noted above.
g. Instrumentation Systems b. Surface of dike generally irregular.
No evidence of movement except along
D/S wall as noted above.
c. Surface of dike generally irregular.
No evidence of movement except along
D/S wall as noted above,
d. Significant erosion in area between
dam and canal overflow.
e, D/S wall displacements noted above,
f. Unrestricted.
g. None known,
APPENDIX A- 4
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VISUAL INSPECTION CHECK LIST L
NATIONAL DAM INSPECTION PROGRAM

DAM: _south Village Pond Dam DATE 24 Sept. 1979 ‘
OUTLET WORKS: Canal BY: R. Wood
p CHECK LIST CONDITION o
}
s 1. Inlet ] .
{ a. Obstructions a, Minor branches in water,
i b. Channel b. Appears silted in.
t c. Structure ¢, See Spillway -~ main dam.
._ d. Screens d. None. P
{ e. Stop Logs e, None,
! f. Gates f. None.
- 2. Control Facility 2.
a. Structure a. Timber frame weathered - some rot .
b. Screens present portions sprung. " e
c. Stop Logs b. None,
d. Gates c. None,
1 e. Conduit d. Timber gates unknown size silted
{ f. Seepage or Leaks in.
e. Open channel.
3. Qutlet f. Opening thru bulkhead. T °
a. Structure
b. Erosion or Cavitation 3, See Canal Overflow
c. Obstructions
d. Seepage or Leaks Downstream end of the canal filled
in.
4, Mechanical and Electrical "o
a. Crane Hoist . Manual operation only-inoperable.

b. Hydraulic System
c. Service Power

d. Emergency Power
e. Lighting

f. Lightning Protection ®

5. Other 5. Left side of canal is stone
masonry wall, some stones missing-
some vegetation in joints.

Right side is concrete one exp. jte P
broken with seepage downstream
face.

)
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APPENDIX B
ENGINEERING DATA
DOCUMENTS Page No.
List of Available Documents B-1 ¢
Description of Dam (Worcester County) B-2
PRIOR INSPECTION REPORTS
DATE BY °
January 8, 1925 Worcester County B-3
February 7, 1927 Worcester County B-4
April 23, 1934 Worcester County B-5
March 20, 1936 Worcester County B-6
November 9, 1936 Worcester County B-7 ®
August 10, 1939 Worcester County B-8
August 11, 1939 Worcester County B-9-10
August 12, 1939 Worcester County B-11-12
August 13, 1939 Worcester County B-13-14
August 14, 1939 Worcester County B-15-16
August 14, 1939 Worcester County B-17-18-19 °
August 16, 1939 Worcester County B-20-21
August 17, 1939 Worcester County B-22-23
August 21, 1939 Worcester County B-24-25
August 22, 1939 Worcester County B-26-27
August 24, 1939 Worcester County B-28
August 28, 1939 Worcester County B-29-30 ®
August 31, 1939 Worcester County B-31-32
September 1, 1939 Worcester County B-33-34
September 7, 1939 Worcester County B-35-36
December 11, 1940 Worcester County B-37
June 2, 1944 Worcester County B-38
December 10, 1045 Worcester County B-39 PY
December 30, 1945 Worcester County B-40
December 1, 1947 Worcester County B-41
December 18, 1950 Worcester County B-42
July 25, 1955 Worcester County B-43
September 13, 1955 Worcester County B-44
1956 Worcester County B-45 °
1956 Worcester County B-46
May, 1957 Worcester County B-47
May 7, 1957 Worcester County B~-48
October 25, 1963 Worcester County B~49
January 8, 1972 Mass. Div. of Waterways B-50
DRAWINGS o 4
No, TITLE
1 Plan of Reconstruction of Dam, B-51
March 28, 1939
2 New Canal Retaining Walls and
spillway, September 29, 1936  B-52 ¢ 1
L ° o ) . [ ) ) [ ® |
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